Microarray analysis of embryonic stem cells and differentiated embryoid bodies.
By altering the cellular microenvironment and culture media composition, embryonic stem cells (ESCs) can be induced to differentiate in vitro into somatic cell types from the three primitive germ layers. ESC differentiation is regulated by an intricate series of signaling events that result in their transcriptional reprogramming, asymmetric cell division, and differentiation. Using various pharmacological agents and/or genetic manipulations, one can drive and enrich ESC differentiation to specific cell lineages. Identifying the transcriptional fingerprint during ESC differentiation could yield novel targets for genetic or pharmacological regulation to increase the yield of desirable cell types. We discuss here how to culture undifferentiated mouse ESCs (E14 line from 129/Ola) and generate embryoid bodies (EBs). We also discuss in detail how to prepare Affymetrix samples, how to hybridize and scan arrays, and how to quality control data and generate signal values and permutation based P-values.